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2at eld. Eects of cosmic rays were reduced on those im-
ages for which we had multiple exposures with the IRAF
stsdas routine crrej. Images of the nuclear region as ob-
served through the F160BW, F300W and F439W lter
with the PC are shown in Fig. 1.
3. ANALYSIS
Our values for the total ux of the nucleus in the dier-
ent bands agree with those of Gordon et al. 1999. The ra-
dial proles of the B, V and I data are also consistent with
KM93 and L98. As is apparent from Fig. 1, the nucleus of
M33 appears more concentrated in the F160BW lter than
in the longer wavelength lters. Nevertheless, as shown in
Fig. 2, the prole in the F160BW image of the nucleus is
extended compared to the prole of the star located about
1" NNW from the nucleus and to PSF proles calculated
using the HST PSF generating routine TinyTim (Krist &
Hook 1997). Further investigation of the radial structure
of the UV emission calls for deconvolution of the data tak-
ing into account the dierent instrumental eects in the
Planetary Camera (L98). Since the UV image does not
have a large enough signal-to-noise to allow for a proper
deconvolution, we chose instead to t convolved models to
the data.
3.1. Fits of extended emission models












The model and the PSF are oversampled on a 4x4 grid
for each PC pixel. For a given set of (r
o
; n), the convolved
model is moved on the 4x4 grid, rebinned to the PC resolu-
tion and compared to the data. The comparison with the
data is performed in a 64x64 pixel aperture (about 3"x3")
but we have veried that larger and smaller apertures gave
similar results. We have assumed an A type spectrum for
the PSF but other choices do not aect our conclusions.
The parameter r
o
is varied between 0.05 and 2 PC pixels
and n is varied between 0.5 and 2. The results from the 
2
minimization routine are presented in Tab. 1 and Fig. 3.
The quoted errors correspond to 10% higher values than
at the minimum of the t function. In the noisy UV band
only lower bounds to the parameters could be extracted.
Here we give errors on the FWHM instead of on r
o
.
The FWHM of the models decreases in accordance with
the blue colour gradient. In all cases n  1 suggesting that
the distribution of light at large radii is the same in all the
lters. This is consistent with the at colour proles ob-
served for r  r
o
. With n xed at 0.75 as in L98 we also
nd a FWHM for the F555W data of 0:
00
07. This is clearly
not the best solution when n varies (Tab. 1). We nd
a higher FWHM (0:
00
09). We note that KM93 nd n be-
tween 0.8{1.3 and a FWHM below 0:
00
1. The similar values
found for r
o
in the V, I, F1042M and (to a lesser extent)
B bands indicate that their radial proles are comparable
(i.e. the colour gradients are much reduced between those
bands than when compared to the UV and U so that, for
example, on rst approximation the V-I colour gradient is
negligible when compared to UV-V).
3.2. Fits with an additional point source
Since the V, I and F1042M show very close light dis-
tributions, we investigated whether the compact emission
from the UV and U lter could be explained by an under-
lying extended population having the V band distribution
plus a blue point source. We xed r
o
=1 PC pixel, n=1
and superposed at the center of this model a point source
of varying relative strength. For the V and redward lters,
the best ts were consistently obtained with a nil contri-
bution from the point source. However, a point source
of increasing strength was needed in B, U and UV. Only
those models with t values within the errors of the previ-
ous extended emission ts (Tab. 1) were kept i.e. the ts
here are as good or better than the previous ones (see Fig.
3). The contribution of the point source to the total ux
within a 1:
00
45 circular aperture is summarized in Tab. 2.
The corresponding magnitudes are given in the VegaMAG
system using updated tables for the zeropoints (Holtzman
et al. 1995).
The best ts for the B, U and UV are shown in Fig. 3
by dashed lines. They are indistinguishable from the ex-
tended emission ts. As a result we cannot, based on the
data in hand, distinguish between a model in which emis-
sion is extended in the UV but has a smaller core radius
than at longer wavelengths and a composite model con-
sisting of a point source and an underlying distribution
characterised by the visible light prole.
4. DISCUSSION
The nucleus of M33 has a composite spectrum ranging
from A7V at 3800

A to F5V at 4300

A (O'Connell
1983). This requires at least a two component popula-
tion in most models with the blue emission being due to
young metal-rich stars. The colour gradient in B-R im-
plies this young population is more centrally condensed.
The nucleus could have been the site of episodic starbursts
with the youngest stars being about 10 Myr old (O'Connell
1983, van den Bergh 1991, Schmidt et al. 1990 and refer-
ences therein). Recently Gordon et al. 1999 have argued
that a single 70 Myr old starburst reproduces the UV to
IR spectral energy distribution within 4:
00
5 of the center
if dust is correctly taken into account
1
. The nucleus is
also very similar to a globular cluster and is likely to have
undergone core-collapse (Hernquist et al. 1991, KM93).
Blue stars formed in collisions at the center might explain
the colour gradient. This model may have diÆculties ac-
counting for the UV luminosity (Hernquist et al. 1991,
L98, Gordon et al. 1999).
Massey et al. 1996 detected the nucleus in the UV but
with 5" resolution. Hence they had proposed that the
blue component of the nucleus could be due to unresolved
emission from a few hot stars. However, the HST data
shows the UV emission is very compact with no stars of
comparable brightness within 5" of the center. The total
















at 800 kpc. From the best
t model, 50% of the UV light comes from the inner
0:
00
14 of the nucleus. Any model of the structure of the nu-
cleus has to explain this UV emission from a region only
 0.55 pc across. If a point source is present, this source
1
Gordon et al. 1999 propose that X-8 is a high mass X-ray binary with an early B companion. But as had been noted by O'Connell 1983,




luminosity implies an uncomfortably short evolutionary time-scale ( 10
5
years).
3is responsible for 30% of the UV ux within 0:
00
14. The
contribution from the underlying extended population is
subsequently reduced.
The nucleus of NGC 205, at a comparable dis-
tance of 720kpc, is in many ways similar to that of
M33, but without the X-ray source. It is globu-
lar cluster like, has a comparable M
V
and a low up-




on the mass within the cen-
tral pc (Heath Jones et al. 1996). These authors




























273). Using the same aperture on the M33 data we
























contribution from the point source, the F160BW ux of










of the uxes between the bands become comparable.
If there is in fact a point source at the center of
the nucleus of M33, the magnitude estimates in Table 2
are consistent with a Rayleigh-Jeans tail. We estimate














which is reasonable for the type of X-ray source we have
postulated X-8 to be. This source would be responsible
for most of the colour gradient in UV-B and U-B and thus
the very compact appearance of the nucleus at these wave-
lengths. As it contributes only 18% of the total F160BW
ux and 8% of the F300W ux, the spectral energy dis-
tribution of the nucleus is not changed much and the con-
sequences on population synthesis studies should be minor.
However, it does have a major inuence in that it relaxes
the constraints on e.g. mass segregation to explain the
very strong colour gradients in UV-B and U-B.






The count rates are compatible with an A0 type spec-
trum which would make it similar, although fainter, to the
two A supergiants detected by Massey et al. 1996. The
uxes in the F300W and F160BW bands, at the distance





accuracy of the ROSAT HRI does not rule out this star





 100 and the observed U   B and B   V
would agree with what is expected from a low-mass X-ray
binary (van Paradijs & McClintock 1995). But its abso-
lute magnitude (M
V
-5.2) would make it more similar
to a high mass X-ray binary. The main argument against
this star being the X-ray binary is X-8's unique character
and special location at the nucleus. Given that Massey
et al. 1996 found 300 analogous UV sources in M33, it
would be remarkable that the one near the nucleus is the
most luminous X-ray source in the Local Group.
5. CONCLUSION
The UV high resolution images obtained with the HST
Planetary Camera show the nucleus of M33 is extremely
compact. We have tted convolved models to the ra-
dial proles in the dierent bands from which we nd the





V. About half of the UV ux comes from the inner 0:
00
14
of the nucleus. The UV and U proles are also well tted
if one assumes a blue point source superposed on an ex-
tended population with the same FWHM as in V. If this
is the correct model for the nucleus, then this point source
is likely to be the UV counterpart to the very luminous
X-ray source X-8. Such a counterpart would be responsi-
ble for most of the strong colour gradient seen in UV. Its
contribution to the total UV ux of the nucleus would be
about 18%. Models for the structure of the nucleus still
need to account for the remainder of the UV ux but the
constraints on population segregation (more compact blue
star population) are reduced. High spatial resolution UV
spectroscopy of the nucleus is the obvious next step, which
we will undertake shortly.
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Table 2: Fits with additional point source

















Fig. 1.| Central portion of the Planetary Camera showing the nucleus and the nearby star in the F160BW `UV', F300W `U' and F439W
`B' lters. Each pixel is 0.0455" i.e. each image is about 2.3"  2.3".
5Fig. 2.| Radial proles of the nucleus and nearby star in UV. The nucleus is shown by the lled circles + continuous line. The star NNW
of the nucleus (see Fig. 1) is shown by the triangles + continuous line. The best tting PSF to the star is shown by the dashed line. The
nucleus in UV is clearly extended.
6Fig. 3.| Radial proles of the nucleus in the dierent lters (data points). The best tting PSF convolvedmodels assuming only extended
emission (paragraph 3.1) are shown by straight lines. The unconvolved models (Eq. 1) are shown as dotted lines. PSF convolved models
assuming extended emission and a point source (paragraph 3.2) are shown with dashed lines in the F160BW (UV), F300W (U) and F439W
(B) proles. Normalisation factors are (in Mag/arcsec
2
) 11.67 (F160BW), 11.65 (F300W), 12.10 (F439W) and 11.76 (F555W).
